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A DIRECT READING BAROMETER. 


Rosert Gipson GRISWOLD. 


In the laboratory of the amateur a barometer 
often finds an indespensible place. Of this in- 
strument there are many forms, but most of them 
require considerable care in reading and occupy 
some time. An instrument which can be readily 
referred to at any time and which will tell at a 
glance the approximate barometric reading will 
be accepted with pleasure by many. 

The one herein described operates upon the 
principle of the balance. The mercury in the 
glass tube rises and falls with changes in the at- 
mospherie pressure, and of course the weight of 
mercury in the tube also changes. Now since 
the weight of this tube with the contained mer- 
cury is balanced by a counter weight, the change 
in the amount of mercury in the tube must neces- 
sarily cause the beam supporting the same to 
change its position and this change of position is 
indicated by the pointer moving over the grad- 
uated scale. 

In this instrument, as in all other instruments 
that cannot be self calibrating, it is necessary to 
calibrate the scale by comparing it with a stand- 
ard mercurial barometer. By keeping the two 
side by side for several days and marking any 
changes, the scale may be so divided as to read 
directly the height of the barometric column. 
For ordinary use this will be found very conve- 
nient. In very accurate scientific work the 
height is read with great accuracy by means of a 
vernier and the temperature of the column is 
taken at the same time. 


Make the stand of some well seasoned wood 
which has a straight grain and one that is not 
likely to warp. Make all joints true and fasten 
the pieces together by screws and glue. It is 
better to mortise and tenon the pieces together, 
as well as gluing, if possible, as it makes a stiffer 
frame, and in instruments that are to be depend- 
ed upon, the framework is a very important part 
as a slight warping or twisting of any of the parts 
may render it worthless. Finish the woodwork 
nicely and give two or three coats of varnish. 

The }” glass tube a, should be straight and of as 
true a bore as is possible to secure. The walls 
should be rather thin to reduce the weight as far 
as possible. The upper end 3, is made into a 
hook at the same time that the tube is sealed. 
To do this heat the tube at the desired place by 
holding in both hands, one on each side of a flame, 
and when the glass is brought to a cherry red 
and feels soft between the points held between 
the fingers, gently pull the ends apart until the 
tube decreases in size to a thread and the bore is 
entirely closed. Then while the glass is still 
soft bend this thin portion around until it forms 
a hook as shown at 6. When cold the end to be 
discarded may be cut off by nicking with a fine 
file and breaking off. The lower end is left open 
and cut off square. 

The lower end dips into mercury held ina 
reservoir ¢c, which may be made from the lower 
end of a test tube an inch or an inch and a quart- 


er in diameter. A socket for holding same may 
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be made by boring a hole in a block of wood and 
gluing same to the base board. The bottom of 
the barometer tube should not touch the bottom 
when hanging in its lowest position. 

The beam d, is cut from y,” sheet brass to 
about the shape shown. The points of support 
k, k, are knife edges made from 1” steel wire 
filed to a triangular shape and forced into holes 
in the positions indicated. The sharp edges 
make bearings that introduce very little friction, 
and the beam will oscillate with the slightest 
variation in weight. On the top of the beam is 
soldered a rod which has a fine screw thread cut 
upon it, and upon this is supported a bob which 
is used for adjusting the sensitiveness of this sys- 
tem. Owing to the variation in the weights of the 
glass tubes likely to be used it is impossible to 
give the exact weight of the bob e, but it can be 
easily found by trial. 
of a piece of 1” 


The extension k, is made 
steel wire soldered to the beam. 
At its outer end it supports a small receptacle 
into which shot can be dropped until the weight 
of the tube full of mercury is exactly balanced. 
Owing to the length of the pointer, it is made 
of two pieces of ,),” brass wire soldered together 
as shown. 


This shape prevents the pointer bend- 
ing away from its normal position when moved to 
either side, which would occur if it were made of 
only one piece. The tip is draw-filed to a point 
and bent so as to clear the scale which must be 
set out in order that the tube may hang free. 
The support for this beam is made of a piece of 
yy” sheet steel cut tv the shape shown and having 
one end bent at right angles to fasten to the 
frame. At the bearing points J, J, file a slight 
groove in which the middle knife edge may rest. 

The scale may be made of stiff card board or 
wood covered with white paper, but the divisions 
are not marked on until the instrument is calibra- 
ted by comparison with standard barometer. A 
distance piece /, is mounted on the frame to hold 
it out to free the tube. The base is provided with 
three leveling points, one a stationary pin and 
the other two screws made by threading 1” wire 
and bending at right angles as shown. 

To properly fill a barometer tube the mercury 
should be boiled in it to free it of all air but as 
this is often impracticable, this method will give 
good results. Warm the tube in an oven for sev- 
eral hours to expel every trace of moisture 


Clean the thoroughly by 
through a small chamois bag. 


mercury filtering 
Secure a piece of 
glass tubing small enough to pass through the 
bore of the tube to be filled, and about one inch 
longer, and draw the end out toa fine opening. 
To the other end tie a paper funnel by wrapping 
the apex tightly about the tube and binding it 
with thread. Now pass this tube to the bottom 
of the other tube when turned upside down and 
pour the mercury in a steady stream into the 
funnel. It will rapidly fill the outer tube and 
should prevent air bubbles from passing through 
with it. As the outer tube gradually fills draw 
the funnel tube out until the mercury completely 
fills the outer tube. Place the reservoir c. over 
the open end and quickly invert the tube, hold- 
ing c, close up against the end. The mercury 
will partly flow out of the tube and fill the reser- 
voir, but will stop at a height of about 30 inches. 
The two may then be putin place and the tube 
hung by a wire stirrup to the outer knife edge. 

A mercurial siphon barometer will be described 
in the next number with which the present one 
may be calibrated. The siphon barometer is a 
very simple one to make, but requires more care- 
ful reading than the present form and slight 
changes are not readily detected. 


On July 14, a railroad was opened that is des- 
tined to do much for Scandinavian and English 
commerce and manufactures. Because the Bal- 
tic freezes, England’s capitalists, wanting a sup- 
ply of Swedish iron all the year round, have built 
a railroad from the mines, or iron ore deposits, 
near Gellivare to Ofoten, on the coast of Norway. 

For some timg ore has been carried on a branch 
of the road to the Norwegian fiord, from the 
mines or hills of Kirunavara and Narwik. Gel- 
livare is an inland town of Sweden, nearly 50 
miles north of the Artic Circle. It is the centre 
of vast forests and iron filled hills. It is much 
nearer to Lulea, a port on the Gulf of Bothnia, 
whither, were it not for the long winters, its 
wood and iron would naturally go; but the Gulf 
of Bothnia, a bay of the Baltic, is closed to navi- 
gation for four or five months of each year. The 
long and severe winters of the Artic are being 
conquered, and the Baltic winter defied. Even 
the tourist is to be taken in summer time, at least, 
.into the wild regions over which the road passes. 
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WOOD TURNING FOR AMATEURS. 


~ 


F. W. Purnam, Instructor Manual Training School, Lowell, Mass. 


XI. 


PLANT STAND. 


The Plant Stand shown in Fig. 89, is intended 
to be used for a large fern, palm or rubber plant. 
This exercise may be made from any hard wood 
or from white wood and finished to imitate cherry, 
or may be dyed or stained black. The plant 
stand is in three parts as shown in Fig. 89, A, 
being the top, B, the standard, and C, the base. 
The top and base are both turned on the face 
plate, the standard requires a block 3 3” square ; 
if it is impossible to secure a block thick enough, 
two pieces each 2” thick may be dowelled to- 
gether with ?” dowels and the two pieces glued 
together with hot cabinet maker’s glue. If these 
pieces are dowelled, care should be taken in bor- 
ing the holes for the dowels not to bore too deep, 
as the dowels should not show 
surface. 

It will be noticed that the standard is tenoned 
into the top and also the bottom, the tenon for 
the former being 1” in diameter, and for the lat- 
ter 1}” in The standard should 
preferably be turned last so that the tenons may 
be turned to exactly fit the holes turned or bored 
to receive them in the top and base. 


on the outside 


diameter. 


CANDLE HOLDER. 


The candle holder shown in Eig. 90, may be 
made from straight grained 
quartered oak. 


ash or plain or 
A block, 6” in diameter, and 1” 
in thickness is used for the base A, which is 
turned on the screw centre, the bottom surface 
coming next to the screw centre. In the sketch 
shown, the standard B, is fastened to the base 
by a 3” No. 10 wood screw. If desired, a tenon 
say 1” diameter, and 1” long may be turned on 
the bottom end of the standard, fitting into a cor- 
responding recess cut in the base. 

To finish the bottom of the base, it must be 
either turned round and forced on the screw cen- 


tre or else chucked. The former method is the 


EXERCISES IN ORNAMENTAL TURNING. 


sasier provided the block does not run out; if 
this method is used, or else a thin back piece of 
pine will be necessary, in order that the recess 
D, may be turned without striking the end of the 
screw. 

The standard B, is turned on the screw centre 
2” square and 3” in length, the bot- 
tom end coming next to the screw centre. The 
outside surface should be turned first, after which 
the hole to receive the candle is to be bored and 
turned out exactly the same as in the case of the 
candlestick If as 
suggested above, a shouldered tenon is turned on 


from a block 


described in the last article. 


the bottom end of the standard, care must be 
taken in turning that the surface at # does not 
chip off. If the tennon is shouldered down after 
the curve at # has been turned, using the acute 
point of the }” skew chisel for cutting down the 
shoulder, this chipping off can be avoided. 

The ring C, is turned on the screw centre 
from a block 1 2” in diameter. and 1 }” in length. 
” in diameter) in cross 
section, the }” skew chisel being used for scrap- 
ing the surface to a circular form. The outside 
surface is first turned to exactly the right diam- 
eter, 1 ¥,” and then scraped to the form shown 
in Fig. 91. A templet, cut so as to give an exact 
half circle of ,°,” in diameter, should be made 
and frequently used, as shown in Fig. 91. 

The ring after being turned down so far as is 
possible, is cut nearly off with the parting tool or 
acute point of the 2” skew chisel, the cut being 
finished with a small saw, with the lathe stopped, 
thus avoiding any chance for the ring to become 
broken by “ flying off” when the cut is complet- 
ed. The ring is next to be chucked and the fin- 


ger hole cut out 41” 


This ring is circular (~. 
5 16 


in diameter; when the ring 
is finished, the hole is so be 43” in diameter, but 
a little extra stock is necessary to allow the 
scraping of the remainder of the ,5,” circle. It 
will be seen that only half the inside can be fin- 
ished in this way, it being necessary to remove 
the ring from the chuck, and replace it the other 
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way round in order to finish it. 

It sometimes happens that in finishing up the 
ring in a chuck, a little too much stock is cut 
away, so that, in order to make the cross section 
exactly a circle, the ring will require additional 
If this is neces- 
sary, turn a block to 1” diameter at one end, 


turning on the inside surface. 


3m 


tapering down to }” at the other end and force 


the ring on to this plug, care being taker. that 
the ring is forced on evenly so that it will not 
run out. 

The ring is fastened to the base by a 2” or ,7” 
A hole about the size of 
the screw is drilled through the base at the re- 
quired point, and a very small hole is drilled in 
the ring 33” 
that neither the base or ring may be split by tne 
screw. 


No. 4, wood screws. 


deep; this is necessary in order 


A thin shaving is taken off the outside 
surface of the ring, where the small hole is 
drilled, to flatten it a trifle, so as to give a better 
bearing surface between the ring and the base. 
The candle may be finished with filler and var- 
nish, or in gray or green weathed oak. If ash is 
used a silver gray ash finish may be used if de- 
sired. 
TOWEL RACK. 


The Towel Rack shown in Fig. 92, may be 
made from gum wood, maple or oak. This exer- 
cise was designed by Mr. Goodrich of the Lynn 
Manual Training School, and I am indebted to 
him for the use of the It will be seen 
that the collar, back piece, and rings are semi- 


same, 


circular, so that by turning three rings, one back 
piece, one collar and there will be 
enough material for two complete towel racks. 
As the turning is largely a review of the previous 
exercises, I shall confine myself to a few special 
directions. 


six posts 


The collar shown in Fig. 93, is turned on the 
screw centre. A hole must be cut through this 
collar, 1 3” in diameter to fit the shouldered re- 
cess of the back piece, shown at A, Fig. 94. If 
an expansive bit is to be had, the collar may be 
held in the vise and the hole bored; if not 
chuck the collar and cut out the hole with part- 
ing tool and 4” skew chisel. Next mark the 
diameter with the grain and cut the collar into 
halves, sawing through the line just drawn. The 
surfaces cut should be trued up with a plane. 


The back piece Fig. 94, is next to be trued. 
For this use two pieces 7” long, 2” wide, and 1” 


thick, one side of each block being carefully 


trued up to insure a perfect joint. These two 
and then 
used for this. 
The first method is to fasten the two pieces to- 
gether by 1 4” No. 10 wood screws, placed near 
enough to the ends of the blocks so as to give 6” 
space between the screws. 


pieces are to be fastened 
turned. 


together 


Two methods may be 


The second method 
is the one I prefer to use in turning small blocks, 
using the former method for heavier work. 

Cut two pieces of newspaper the size of the 
blocks, and glue a piece to the joint surface of 
the block. The glue should be put across the 
ends only. Next clamp the two blocks together 
with glue between them at the ends only. The 
glue, which need not cover a surface more than 
2” wide, should be of good quality rather thin 
and very hot. When the glue has become per- 
fectly hard, the block is placed in the lathe be- 
tween centres and turned to the shape shown in 
Fig. 94. The shouldered recess at <A, Fig. 94, 
should be turned to exactly fit the corresponding 
hole cut in the collar previously turned. As this 
collar has been split previous to the turning of 
the back piece, it may be used to test the re- 
cessed surface cut in the back piece. To split 
the back piece in halves, make an opening in the 
joint at each end of the block with a knife or 
chisel, and then insert a saw blade, keeping the 
back edge of the saw against the unsplit paper 
until the whole falls apart. 

The small posts, Fig. 95, are turned from a 
block 1 4” square, and 8” length, this block being 
sufficiently long for the turning of three posts. 
The tenon which is }” in diameter, should not 
be turned down until the last thing, as the block 
The 
ends of the ball are finished by chucking the post, 
a templet being made for testing the surface of 
the ball. 

The rings shown in Fig. 96, are turned on the 
screw centre from blocks 6 }” in diameter, and 
1 1” in thickness. 


would vibrate so much as to break in two. 


These rings must be finished 
in a chuck, exactly the same as the small ring 
previously described for the candle holder. 
These rings are to be cut in halves, the saw run- 
ing with the grain. The surfaces cut are care- 
fully trued up and the centres marked. One 
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end A, Fig. 96, requires a hole to be bored }” in 
diameter, and 4” deep. The other end B, Fig. 
96, will require a small hole to be bored to re- 
ceive the screw which fastens the ring to the col- 
lar. Care must be vsed in boring the holes to 
get them absolutely straight and in the centre. 
Fig. 93, shows clearly the position of the holes 
for the screws which are 1 ?” No. 10 round head- 
ed blued screws. The holes bored in the collar 
to receive these screws should be exactly the 


same size as the screws so as to allow the rings 


and screws to be turned. The posts are to be 


glued into the rings. The collar is glued and 
fastened to the back pieee by four 1 $” No. 15 
wire brads driven in from the back of the back 
piece. <As is shown at A, Fig. 92, the towel 
rack is to be fastened to the wall by two 1 4” No. 
10 round headed blued screws, holes the exact 
size of the screw being bored in the back piece 
to receive them. 

The towel rack may be finished with filler and 
varnish, or with the green weathered oak stains. 


A SIMPLE TURNING LATHE. 


II. TAIL STOCK AND REST. 


In lathes of the simplest construction the tail 
stock may consist of a wooden support, in which 
an ordinary bolt serves asthe spindle, but such a 
crude contrivance is so unhandy to adjust, that a 
servicable one is well worth the extra time re- 
quired to construct it. A good form not difficult 
or expensive to construct is that here described. 








Cc 2 








ing {” for tenon to fit in B, 4” wide and 1 3” 
thick. The distance between them is 3”. The 
tenons have slots cut in the centre with a saw, 
and when finally put together, thin wedge are 
driven into the slots, after coating well with glue, 
and serve to hold these pieces rigidly in place. 
All joints of tenons should be well made and 
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A wooden frame is made of selected, straight 
oak, the pieces A and B being 7” long, and {” 
thick; A being 2” wide, and B 4” wide. Mor- 
tices 1” x 2” are cut in B, 1” from each end, to 
receive the tenons on pieces C C’; and a hole is 
bored in the centre through both A and JB for 
the 2” bolt Z, the head being recessed in B with 
a snug fit. Ad and B are firmly glued and 
screwed together as shown, A being centred on B. 

The pieces C C’ are similar in shape to pieces 


A, of the head stock. They are 5 3” long, allow- 


perfectly square. A piece of brass tubing, D 
64” long, #” internal diameter, is put in holes 
bored in C C’ as shown. The holes for the tub- 
ing should be marked out and bored as directed 
for the head stock, the centres being exactly 3 3” 
above the lower edge of £ and in line with the 
edges of same. The tubing should fit the holes 
with a drive fit, an expansive bit being used, if 
possible, to secure holes of the right size. If the 
tubing should not be perfectly tight, a round 


head brass screw at each end will serve to hold 
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it. The spindle, S is a piece of drawn steel 
shafting 11” long, and {” diameter, one end be- 
ing pointed to form a centre as shown, or a taper 
hole may be drilled and reamed, and changable 
In this case it would be advisable 
to first obtain the centres, so that the exact taper 
for the hole could be obtained. 


centres used. 


The piece F. is 
flat iron or steel, 3 2” long, 1 }” wide, and 3” 
thick. <A hole {” diameter is drilled for the spin- 
dle, with centre 3?” from the end. Another hole, 
4” diameter and 1 {” from the end is drilled for 
the bolt G, and a third hole }” diameter is 
drilled for the rod H, 4” from the other end. 
These holes should be bored so that they will all 
be in line. 

The bolt G, is a machine bolt 6” long. and 4” 
diameter. A hole is bored in the piece G’ to re- 
ceive it. Arecess is bored on the inner side of 
C’ to receive the nut, two small holes being 
drilled in the corners of the nut for long screws 
of small guage which keep the nut from working 
out. Holes are also drilled through the bolt for 
pins P” and P”” as shown, pieces of steel wire 
1” long being driven into these holes to carry the 
piece J’ in either direction as the bolt is turned. 
In the head of the bolt ai” hole is drilled for 
the handle K made of a piece of }” round bar 
It will probably 
be necessary to pin the end of the handle in the 
bolt head. 


9 


iron, 3 3” long bent as shown. 


The rod His }” square drawn steel, 5 3?” long, 


the end being pinned in F, The hole in C’ to re- 
ceive it should be worked out with chisel and 
file until an easy fit is obtained, but without be- 
ing loose. The thumb screw FR, is }” on the 
threaded part, a hole being drilled and tapped in 
F to receive it. This is not absolutely necessary, 
but will be well worth the extra work of having 
it to hold the spindle firmly in position. 

The bolt Z is 3” diameter and 5” long, a flat 
iron washer being placed between the nut and 
the ways for a bearing to secure the tail stock in 
position. Ifahand wheel can be obtained and 
threaded to fit the bolt, it will be much handier 
than having to use a wrench on the nut each 
time the position of the tail stock is changed. 

A good adjustable T rest is made as follows: 
A piece of clear oak W, 8” long, 4” wide, and 3” 
thick, has one end rounded to the shape of a 3” 
pipe flange J, measuring 34” diameter. This 


pipe flange-is firmly attached with screws to W, 
after a 3” hole has been bored where the centre 
of the flange willbe. A 3”2” reducing tee V 
is attached to the flange with a short nipple. A 
piece of pipe V 2” long is threaded 1” on one 
end, and drilled with a }” hole to receive a piece 
of 1” round iron rod Xas shown which is used 

to turn the piece V, forming a set screw. 
The tee 7 is made of a piece of 3” round 
9 414 


shafting 8 4” long, at one end of which is rivited 


a piece of flat steel 5” long, 3” wide, and 2” 
thick, or holes may be drilled and tapped and 
screws with V heads put in. The upper edge 
should be beveled on an emery wheel, so that 
tools can be held at an angle. Tees of different 
lengths can be made, a long one requiring two 
slides being handy when turning long work. The 
bolt Yis 5” long and 3” diameter, a washer be- 
ing placed between the nut and the ways as with 
the tail stock. If suitable washers cannot be ob- 
tained, use small pipe flanges to be had of any 
plumber at small cost. Along slot is cut in the 
board MW to allow the slide to be carried to or 
from the work as desired. To unable the rest to 
drop low enough, it may be necessary to saw out 
a part of the pipe tee with a hack saw and reduce 
the thickness of the piece W where the pipe 
flange is attached. Several rests are advisable to 
provide for different kinds of work. 

A simple rigid rest could be made entirely of 
wood by anyone not desiring to make the one 
above described. 





Electric lamps for miners were advocated in a 
paper read by Joseph Simpson at the session of 
the Western Pennsylvania Central Mining Insti- 
tute, held in Pittsburg recently. The lamp ad- 
vocated is a storage affair, and it is claimed the 
adoption of this device would guard against gas 
explosions in the mines. 


Chief Engineer Perkins, who lately inspected 
the Miami and Erie canal from Cincinnati to 
Dayton, O., is well pleased with the progress of 
the work of providing for the eleetrical haulage 
of canal boats, The Miami and Erie Canal 
Transportation Company will soon be operating 
on a regular schedule between Cincinnati and 
Hamilton. 
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ELEMENTARY SHOP PRACTICE. 


FrevEerick W. Turner, Rindge Manual Training School, Cambridge, Mass. 


Vill. TOOLS FOR PIPE FITTING. 


When piping is made up from drawings, atten- 
tion must be paid to the fact that the distances 
as given are not the lengths of the pieces of pipe, 
but the distance between the centre lines of the 
various valves and fittings. These distances, to- 
gether with the sizes of pipe and style of fittings, 
is often all the information afforded by drawings. 


pipe. This tends to throw up a small burr on 
the outside of the pipe, and closes the internal 
diameter of the pipe materially by a large burr 
In using this style of cutter, lard 
oil makes the best lubricant. Ordinary lubricat- 
ing oil is of little value. The operation of the 


on the inside. 


pipe cutter is evident from the cut. The burr 








Fic. 70. Pire Vise. 








Fics. 71, 72, ReEAMERs. 





BiG. (3. 


The first tool to be considered is the pipe vise. 
An ordinary heavy machinists vise with very 
coarsely checked jaws serves the purpose very 
well, although the jaws of such a vise are so 
short that they tend to crush the pipe if screwed 
up too tightly. Several special vises are on the 
market which clamp the pipe at four points and 
thus lesson the crushing tendency. 

The pipe cutter commonly used is not, strictly 
speaking, a cutter at all, but parts the pipe by 
squeezing a sharp edged disk into and around the 


PiepE CuTrrErR AND WHEEL. 


thrown up on the inside of the pipe causes such a 
reduction in the area, and consequently in the 
carrying capacity of the pipe, that it should be 
reamed out before threading. A tapering flat 
blade of steel, provided with a proper handle, 
makes an excellent reamer for this purpose, and 
is so inexpensive that little or no excuse can 
exist for leaving pipe with this interior burr. 

The threading is usually done by a square, solid 
die in a suitable holder, which is also provided 
with a bushing, which fits loosely over the pipe 
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and guides it centrally up to the die. These 
dies have the tapering thread already mentioned, 
and are made either right or left hand. Of course 
they must be placed in the holder with the larger 
The holder 


34 
to = 


end toward the bushing. most used 
will take dies from 1” Lard oil 
should be used and the die backed up at every 
As the 


inclusive. 


turn to break up and work out the chips. 
thread is tapering, the pipe must not be allowed 
to come through more than flush with the face of 
the die, and threading to this point every time 
insures a definite length of thread. 





Fic. 74. Pirr Diz anp Howpenr. 








Fic. 75. SrTim~ttson WRENCH. 





Fic. 76. Prarn Tongs. 





Fic. 77. 


Cuan Tonas. 


After removing the die, the thread should be 
brushed off and covered with white lead and oil, 
red lead and oil, flake graphite and oil, or some 
one of the pipe cements which are sold by all 
dealers in pipe and fittings. These preparations 
lesson the friction when making up the joints, 
assist in making the joints tight, and prevent the 
formation of rust. When taking down pipe is a 
consideration, graphite and oil is better than the 


the cement should be 


placed on the pipe rather than in the fitting, so 


others. In every case, 
that the surplus may not be pushed into the pip- 
ing system. 

For making up tight joints a pipe wrench is 
necessary. This differs from the ordinary monkey 
wrench in that it must grip the pipe or fitting firm- 
ly when turned in one direction and easily released 
when turned the opposite way. The solid alligator 
wrench will grip the pipe firmly. but is apt to 
Plain 
pipe tongs are much used by pipe fitters and will 
unlimited Chain 
tongs take a large range of sizes and are particu- 
larly suited for large pipe. The handiest form of 
pipe wrench for the amateur is the Stillson, 
which is positive in both grip and release, will 
take all ordinary sizes, and is so well shown in 
the illustration that further description seems 
A pipe wrench should never be 
used on a nut of any kind, and especially on cocks 
and valves which are provided with hexagonal 
ends for a monkey wrench. 

When making up pipe a definite length between 
fittings, it is well to first make on one fitting, and 
then, with the other fitting in its correct position, 
measure the distance to the outside of the flange. 
The pipe should be cut about 2” longer than 

this measurement, as an allowance for the 
the fitting. This 
end, when threaded and made, up will give 


lock on the pipe when it should release. 


stand an amount of abuse. 


unnecessary. 


threaded end entering 


the correct distance between the centres of 
the fitting. When a union is to be made 
in, two pieces of pipe should be made into 
the union, the ring set 
up, and when cutting to 
length, the combination 
treated as a single piece 
of pipe.. After thread- 
ing the ends, the union 
is opened and the two 
pieces of pipe made up in the ordinary manner. 
The union can then be brought into position, 
and the ring set up, completing the job. 

Getting the length of a piece to be threaded 
right and left is done in the ordinary manner, but 
in making it up, difficulty may be experienced in 
getting both ends to come tight. Both ends 
should be separately made up tight and then 
backed out, noting carefully the number of turns 
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necessary to break the joint. A chalk mark on 
the pipe and the fitting will be of assistance. If, 
for example, the right end takes four turns and 
the left end takes five and one-half turns, when 
making up finally, the left end should be entered 
one and one-half turns before the right end is 
started. This will insure both ends making up 
tight. Ifa pipe does not enter the fitting read- 
ily, examine the thread on the pipe for possible 
imperfections, and, if found, run the die on to 
clean it. If this remedy fails, turn a pipe tap 
into the fitting to clean the thread. 

1 4” or possibly 2” pipe is as large as one man 
can profitably thread. Die holders for 3 $” and 
over have four handles, but large pipe had better 
be cut and threaded in a pipe shop where they 
have machines for such work. Pipe cutting 
machines use a true cutter and thus do not leave 
a burr on the outside of the pipe. 

After a system of piping is completed, it should 
be blown out with steam or air, or washed out 
with water, and, if possible, before the valves 
are attached. This will remove the scale which 
may become detached from the inside of the pipe 
and all loose particles, which, if allowed to re- 
main, may lodge on and cut a valve seat so it 
will always be leaky. Mention has already been 
made of the fact that only the monkey wrench 
should be used on valves, but in addition it 
should be noted that the setting up with the 
wrench should be done on the end which will not 
strain the body of the valve. As most valves 
are made of brass, straining the body may twist 
the valve seat so as to make it permanently 
leaky. 

In taking down old piping, the joints are apt 
to start hard and hammering the fittings tends to 
loosen them. If the hammering can be done 
while astrain is put on the pipe with a pipe 
wrench, it is more likely to succeed, but often it 
is necessary to actually break the fitting. 





THE BAROMETER. 


The earth is surrounded by an atmosphere, the 
depth of which is variously estimated to be in the 
neighborhood of two hundred miles. It is read- 
ily understood, then, that the layers of air in im- 
mediate contact with the earth’s surface must be 
compressed by the weight of the air above. A 


cubic foot of air at 32° F. and a barometric pres- 
sure of 29.92 inches of mercury weighs .080728 
pound. This is simply the weight of one cubic 
foot of air at this particular pressure and tem- 
perature, and as we go up to higher altitudes the 
pressure becomes less as does also the weight. 

In order that these changes in pressure may be 
determined, an instrument known as the barom- 
eter is used. Two common forms of the instru- 
ment are the mercurial and aneroid. They both 
are simple balances, by means of which a column 
of air of a particular cross section is balanced 
against the weight of some substance whose act- 
ual weight can be ascertained; or against the 
action of a spring, the tension of which can be 
readily determined. 

In the mercurial form a glass tube, somewhat 
over 30” in length, and about }” internal diam- 
eter, is sealed at one end and filled with mercury. 
It is then inverted and the open end lowered 
beneath the surface of some mercury in a dish. 

The column of mercury in the tube will im- 
mediately drop until the top stands about thirty 
inches above the surface of, the mercury in the 
dish depending upon the altitude and particular 
local conditions. This column is then balancing 
the pressure of the atmosphere upon every equiv- 
alent area at that level,-and the length of the 
mercurial column can be measured and the 
weights accurately ascertained. 

In the aneroid form the pressure is made to 
act upon two flexible diaphragms closing the ends 
of a short cylinder from which the air has been 
exhausted. By a suitable system of levers the 
motions of these diaphragms (against the tension 
of a spring) under the influence of varying pres- 
sure is multiplied and registered upon a scale. 

At the sea level the pressure of the air is 14.7 
lbs. per square inch, one fourth of a mile above 
the sea level it is 14.02 pounds; at one half mile, 
13.33 ; at three-fourths mile, 12.66; at one mile, 
12.02; at one and one-half miles, 10.88; at two 
miles, 9.8. It is calculated that at three and one 
half miles above sea level a cubic foot of air 
weighs only one-half of what it does at sea level ; 
at seven miles, one-fourth; at fourteen miles, one 
sixteenth; at twenty one miles, one sixty-fourth. 

The pressure also increases as we descend into 
shafts at the rate of about. an inch of mercury 
to every 900 feet increase in depth. 
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Owing to the increasing demands of our busi- 
ness anew and more suitable location has been 
STREET, four doors 


south of the former location, and the office and 


secured at 77 KILBY 


work-rooms of this magazine will be found at the 
above address about the time this issue reaches 


our readers. 


This is the last month during which to avail 
yourself of the special summer premium offer. 
The premiums for four subscribers are given for 
three subscriptions sent before September first. 
A little work, even if it is warm weather, will se- 


cure an ample reward. 


The increased facilities at our new location, 
will enable us to introduce new and interesting 
features, which will certainly be of great value 
to our readers. Several subjects now in prepara- 
tion, and to be published soon, will be welcomed 
by those interested in electricity; in fact, the 
The 


aim of the publishers is to make the magazine of 


good things are too numerous to mention. 


the utmost practical value to all readers, and the 
many letters of approval we are constantly re- 
ceiving leads us to believe that we are accom- 


plishing this. 





WIRELESS TELEPHONY. 


Prof. Ernest Ruhmer, of Berlin, has recently 
perfected a system of wireless telephony, opera- 
ted on a different principle from that upon which 
wireless telegraphy is based. The German gov- 
ernment has appropriated $10,000 for experimen- 
tation in the Navy, and Kaiser William has 
directed Prof. Ruhmer to conduct an exhaustive 
series of trials during the fleet manoeuvers this 
summer. ‘ 

Already Prof. Ruhmer has succeeded in suc- 
cessfully telephoning over a distance of ten miles. 
The principle of operation is simply this. The 
current feeding an are lamp is augumented by a 
current produced in a microphone transmitter in 
such a manner as to cause the are to fluctuate. 
These fluctuations are extremely small and im- 
perceptible to the human eye, yet have been 
faithfully recorded by a photographic process. 

The light from the are lamp is thrown by 
means of a parabolic reflector in parallel rays to 
some distant point where it is again focused by 
another parabolic reflector, or mirror, upon a 
selenium cell. Selenium has the peculiar prop- 
erty of altering its resistance when acted upon by 
light rays, even when the rays vary ever so little 
in their intensity. Owing to this property, the 
strength of a current passing through the cell 
will be made to vary in accordance with the 
fluctuations, in the intensity of light. This varia- 
tion in the current strength when passing through 
a telephone receiver causes it to reproduce the 
vibrations corresponding to the voice impulses 
at the transmitting instrument. 





A Subscriber writes: —“I have received the 
motor, and have it connected with a one-cell bi- 
chromate battery described in AMaTrEuR Work, 
and made by myself. It runs beautifully, and 
very fast; and is better than I expected to re- 
ceive”. 

All our premiums are well worth working for. 





The Pacific cable to the Philippines is 8300 
nautical miles in length. It is composed of 19, 
000,000 pounds of iron and steel wire, and 3,600 
000 pounds of copper. Its installation has de- 
creased, cable costs between San Francisco and 
Manila from $2.35 per word to $1 per word. 
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PROJECTION. 


Cart H. Crark. 


XI. Examptes IN 


Fig. 33, represents a square timber mortised 
into a square plank, with four cross arms mor- 
tised into the square timber near the top. The 
first step as before is to draw the circumscribing 
prism, with a height equal to that of the vertical 
timber and a base the same size as the’plank, A, 
T, G, V, F, S. The thickness of the base A, g, 
is laid up and the top face g, r, y, d, drawn in, 
Now c-a, n-k, l-m, m-o, each equal to the side of 
the square timber, are laid off, and 30° lines 
drawn as shown; the intersections of these lines 
giving the projections of the bases. Lines connect- 
ing the corresponding corners of the bases locate 
the edges of the timber. 

The thickness of the arms is d-e, and 7-7, from 
which points lines are carried up the faces of the 
prism and also up the faces of the timber. The 
height of the arms above the base is g-g, and the 
depth of arm is P-g. Lines drawn from these 
points across the faces, intersecting the lines just 
drawn give the ends of the arms, and lines drawn 
from the corners of the faces of the vertical tim- 
ber will locate the fedges of the arms. It is 
plain that the arms in the rear are to be obtained 
at the same time by carrying lines through to the 
rear faces. Lines which are behind any part are 
either dotted or not shown at all. 


OBLIQUE PROJECTION. 


Fig. 34, represents a cube shown in oblique 
projection. In this method the front face is 
parallel to the vertical plane and the edges are 
drawn at any convenient angle; in this case 45°. 
With this exception all the principles of isomet- 
rical projection apply to this method equally well. 


PROJECTION OF A HELIX oR ScrREW. 


The plan view, Fig. 35, will be a circle. Di- 
vide this circle into any number of equal parts, 
in this case 12 is a-a, the pitch, or distance which 
the helix advances in one turn is a-a; this is 
divided into the same number of parts. 





IsomETRIC Prosection, 


It is evident that when the point has moved 
one twelfth the distance around the circum- 
ference it has also moved in the direction of the 
axis one twelfth the pitch; when it has moved 
two twelfths the distance around it has moved 
two twelfths the pitch, therefore from the points 
a, 6, c, ete., in the plan draw verticals to inter- 
sect the horizontal lines drawn from the corres- 
ponding divisions of the pitch. 
are connected by a smooth curve. 


These points 














A screw is to be represented by two sets of 
helices, one for the points of the thread, con- 
structed on a circle of the outside diameter of 
the screw, and another for the roots, constructed 
on a circle of the root diameter. 

In closing this series of articles it is hoped 


that the student, after following through the 
descriptions, and drawing out problems as sug- 
gested, will be able to perform any of the oper- 
tions in projection which he is likely to be called 
upon to do. 





Sir William Crooks, F. R. 8. has recently discovered 
a new element which he calls vicborium, which has a 
pale brown color and dissolves readily in acids. 
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AN EXPERIMENTAL SWITCH BOARD. 


Rogsert Gipson GRISWOLD. 


There is perhaps no more annoying thing than hav- 
ing to make alot of connections during an experi- 
ment, either for the purpose of making different 
connections or reversing the direction of the current 
flow through any piece of apparatus. Many times the 
connections are nothing more than the twisted ends of 
two wires, which at the best are poor connections and 
offer an appreciable resistance, which is added to that 
of the circuit. To avoid this unnecessary waste of time 
the switchboard herein described has been designed. 
Its general design and particular features thereof 
only will be described, leaving its capacity to the re- 
quirements of the amateur who may make one, 

One of its great advantages is the readiness with 
which various cell combinations may be made. When 
several cells are connected either in series or multiple 
during any experiment, to change them from one 
grouping to another is quite a task and many connec- 
tions have to be made. But by using this board any 
grouping possible can be readily made in a few seconds 
and any number of cells can be thrown into the cir- 
cuit almost instantly. 

This is effected by the use of plug connections. 
Each cell has two terminal blocks, one of which is at- 
tached by means of solder to the wire leading from one 
of the cell elements. The cells may be arranged in 
any convenient manner, either under the table or on 
shelves, the wires leading to the respective terminal 
blocks as shown in the wiring diagram for the rear of 
the board. 

The voltmeter and ammeter are both mounted be- 
side each other so that the exact output can be read 

‘instantly. They are so arranged that the current may 
be reversed in the external circuit without reversing 
it through the instruments. The instruments des- 
cribed in earlier issues of AMATEUR WORK are excel- 
lent switchboard appliances and are inexpensive to 
make. 

As it is often desirable to introduce a variable re- 
sistance into the circuit, a rheostat is provided having 
twenty-four points, giving twenty-three steps through 
which the resistance may be varied. The ring a, is 
made of a piece of 1-8’’ brass wire bent into a 6” circle 
fastened to the board by small nails or brads driven 
through holes drilled through the ring. This forms a 
bearing for one end of the rheostat arm b, which is 
pivoted in the centre by around headed brass wood 
screw passing through. 

The arm is made of a piece of brass 3-4'’ wide, 7 1-4’ 
long, and 1-16’ thick. The end that bears upon the 
contact points is slightly offset so that it will not rub 
against the ring a, at that end. Make the contact 

points c, 3-4’’ wide, x 1 1-4"’ long, and 1-16" thick. In 





fact the entire lot of brass work on the board may be 
made from strips of ‘‘sawed’’ brass which comes in 
various thicknesses and widths. These strips are very 
close to size and require little finishing, thus reducing 
the labor of construction. 

A hole large enough to admit a small brass wood 
screw (round head) is drilled in each near one end. 
To the back of each contact point is soldered a piece 
of No. 14 insulated copper wire which passes through 
a hole in the board and 1s connected with the resist- 
ance coils behind. Draw a circle 71-2’ in diameter 
and divided into twenty-four parts; then secure the 
points, after drilling the holes for the wires tv pass 
through, so that the ends will just touch the circle. 
When the arm b, is mounted the screw should be driven 
in only far enough to cause the ends to bear against 
the ring a, and the points c, with a firm even pressure. 
Near one end mount a wooden handle d, by passing a 
screw through the arm from the under side. 

The rheostat connections in the rear are shown in 
the lower diagram, which represents the back of the 
board. On each of the battens glue a strip of asbestos 
board. Into the batten e, drive twenty-five 1 1-4’ 
wire nails, 1-2’’ apart, allowing them to project about 
1-4'’". Into batten f, drive twenty-four nails of the 
same size. Over these nails wind No. 20 German sil- 
ver resistance wire (bare,) passing from one nail to the 
next until all are filled. On the board illustrated, this 
will require about 160 feet, having a resistance of 
about 45 ohms or about two ohms per step. 

When the winding is complete the wires from the 
contact points are brought to the nails and soldered 


there to the German silver wire, thus interposing a: 


loop between each two consecutive points. After all 
the connections are made across the back, strips of 
asbestos.board should be laced in between the resist- 
ance wires to prevent them from touching when ex- 
panded by the heating action of the current. When 
the rheostat arm is in the position shown all the re- 
sistance is in, but when the arm is moved over to the 
point h, there is no resistance in the circuit. 

The knife switch j, is provided for readily shutting 
off the current. It is made by bending four strips of 
brass into an L shape and hinging the knife blade 
between two of them by passing arivit through the 
three, the two L shaped pieces being then fastened to 
the board. The remaining two pieces k, 1, are <hen 
secured to the board so that the blade will just pass 
between them with some resistance. This wiping 
contact makes a sure joint and is ‘always clean, and 
making the two sides of the jaw distinct parts of the 
circuit does away with the uncertainty of a good con- 
tact at the hinge joint, which will wear loose in time. 
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A handle may be mounted on 
filing the end down to a lon 
a small file handle. 

The reversing switch m, 


the end of the blade by 


between the outside circuit and the measuring instru- 
& point and driving it into 


ments in order that the direction of the current through 


the 
con- 
ime. 


epee Ree ete ar 


will be found most conve- 
hient, as the direction of the current can be instantly 


changed without changing the connecting wires or 
any of the other switchboard connections. It is placed 


them will not be changed. The arms are made of two 
pieces of the same strip brass, one slightly 1 
the other to accomodate an operating h 
ends s and t, swing on two screw 
washers which are soldered to t 


arger than 
andle, The 
8, bearing upon brass 
he lead wires as shown 
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in dotted lines, these wires also passing through the 
board to the back. In fact, all connections should be 
made behind the board as the appearance is much 
enhanced thereby. The two arms may be connected 
by a bar n, of hard rubber or wood, screws passing 
through from underneath into the ends. The contact 
points 0, p,r, are made by screwing large round head 
brass screws into the board and filing off the heads so 
that they are flat and level, wires being soldered to the 
ends that protrude through the other side. 

The cell terminals should be placed as shown, allow- 
ing 1-4’ between each block and the same distance 
between the enas and the bus bars u, u, v, v. A space 
of 1-2’’ may be allowed between the rows of blocks. 
As there are two terminals for each cell, they should 
be so arranged that there will be an equal number on 
either side of the centre. Each block is provided with 
a hole for fastening to the board and a1-8”’ hole to 
accomodate the plug. On the other side wires leading 
to the individual cells are soldered, passing through 
holes in the board and then to the cells. 

The bus bars are divided in the middle for conve- 
rience and holes are drilled the entire length exactly 
opposite those in the terminal blocks, 1-8'’ in diameter. 
The screws for fastening are placed between two of 
these holes. The blocks w, w, are fastened in the 
positions shown, but with a space of not more than 
1-32'’ between them and the bus bars. Before secur- 
ing in place file slight notches in the edges to accomo- 
date the plugs. These notches are merely to givea 
start to the final reaming process which renders them 
true. 

The two blocks z, x, are provided for taking current 
from an outside source and sending it through the 
board in the same manner as a current from the cells, 
which is sometimes desirable. Or they may be used 
to lead away current to some secondary apparatus, but 
in the latter case the current cannot be controlled by 
the switchboard apparatus as it is taken directly from 
the bus bars. When the blocks are in place, put a 
very fine-cut, round file 1-8’’ in diameter, or very little 
more, in the chuck of a hand drill and rotate it ina 
left han? direction as the cutting forms a right handed 
spiral which tends to draw the file in. A few turns 
will suffice to ream the holes true. To facilitate this 
operation, 3-16’’ holes should be drilled through the 
board immediately beneath the holes, and this should 
also be done under each hole where a plug is inserted. 
It prevents the plug bottoming before a good contact 
is made, and also prevents dust becoming packed in 
the recess which would render the contact poor or else 
short circuit it. 

All of these blocks may be made from the brass 
strips above referred to, the terminal blocks (cell) be- 
ing 3-4’’ wide x 1 1-4’ long, w and w, 3-4’ x 11-2” and 
xz and gz, 3-4’ square, all being 1-16” thick. Y,y,y,y, 
are ordinary binding posts. 

As each cell will require two plugs and there may be 
six required at one time for the blocks z, w, w’ and z’, 
the total number will be twice the number of cells plus 


six. The plugs are made of 1-8’’ brass wire inserted 
in a wooden handle, the wire being split for about 3-4” 
of its length by means of a fine saw. Those plugs which 
are used for the cell terminals should have about four 
inches of flexible lamp cord soldered to them, the free 
end being soldered to the block itself. The six for 
the blocks z, w, w’ and x’ require no attached wire. 
The splitin the end of the wire causes it to spring to- 
gether when the plug is entered anda good contact 
results. It is also well to drill the holes for the plugs 
with a drill slightly under 1-8” in size so that the plug 
will fit very tightly when it is twisted in. <A plug con- 
tact is one of the best, as the scraping action when the 
plug is inserted renders the contact surfaces bright 
and clean. At the left hand end of the board is shown 
two cells connected in parallel, while on the other side 
is shown four cells connected in series. A row of 1-8/’ 
holes should be drilled between the blocks for holding 
the idle plugs when connected in series, else they may 
swing together and cause a short circuit. Above the 
block x, drill six holes for the unattached plugs. 

The board should be made of well seasoned pine, or 
better still, walnut or mahogany, thoroughly var- 
nished. It may be mounted directly above the work 
table where every connection is in plain view and 
readily accessible. The wiring connections in the rear 
are dotted lines. ‘The current passes 
through the ammeter while the voltmeter is connected 
across the terminals. 


shown in 





At a recent meeting of the British Institution of 
Electrical Engineers, in London, the results of the 
experiments with the Nernst electric light for public 
lighting purposes were given. A mile of a street 
in Hackney, one of the London suburbs, has been 
lighted by means of these lamps to obtain exclusive 
data regarding their durability, efficiency, and suit- 
ability for such work. The main difficulty experienced 
was in connection with the starting of the light. 
This, however, was overcome by means of the auto- 
matic heater, which is put out of action directly the 
lamp lights up. But the result of this attachment 
was not attended with absolute success, since con- 
siderable uncertainty exists in connection with the 
durability of the glower. Some glowers lasted only 
15 hours, while others remained efficient 1070 hours, 
but the average life was 305 hours. This lack of uni- 
formity constitutes one of the greatest objections to 
the wider utilization of the Nernst lamp for public 
lighting, despite its superiority in many other impor- 
tant features, and will necessitate considerable im- 
provement before it is extensively adopted for illum- 
inating the streets, with that economy which is 
essential for such purposes. . 





Numerous technical schools in Germany cover 44 
trades and industries. Instruction fees are low, and 
the attendance large. 
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REVOLVING BOOK=CASE. 


Joun F. ApaAms. 


This very useful piece of furniture is easily made, 
JF. requiring only that care be used to have the several 
ae s — + parts well fitted to each other. The height is 55’ 
eee id not including casters, and the top is 22'’ square. The 
f ie o.424 C wood should be that best adapted to finish in harmony 
with the other furniture in the room where this is to 
, A be used. Ifa mahogany finish is desired, white wood 
A birch, or maple will be most suitable; dark stained 
oak presents an exceptionally fine appearance. 
47 0 The well or casing for the supporting pillar A, is 
/. first made. This is simply a long, square box, with 
open ends. It is made of 1-2’ stock, each of the four 







































































~~ vt 1 Sega ge pieces being 4’’ wide, and 43 1-2’’ long. A cross section 
q LF 7 to ea ee is shown at A’, The joints should be both glued and 
‘ nailed, and when the glue is thoroughly dry, planed 
smooth and even. Before nailing on the last side, a 
@ block of wood, H, 31-2’ square, and 2”’ thick, is 
H Pans nailed inside. 28’’ from the lower ends, a 1-2’’ hole 
AH . having previously been bored through the centre to 
| il) oS M4} receive the iron rod J. 
J | (ay ATA |ASN The 12 supports for the shelves are then made, and 
U nailed in position. They are of 1-2’’ stock, 2 1-2’’ wide 
4 Tt Toco ofte and 12 1-4’ long. A groove 1-2’’ wide, and 1-8’ deep, 





is planed along the centre of each piece to receive and 
support the shelf. The inner end is placed flush with 
the side of the pillar box, as shown at B. The distance 
between the shelves is 10’ for the three upper spaces 
and 12" for the lower one, the supports being properly 
spaced to secure this. 
The under top and bottom boards C and D, are then 
cut out, each measuring 20’’ square, and 3-4’ or 7-8’ 
= LH kK to thick. These will have to be glued up from two 
S ald af ae oe pieces, care being used to have smooth joints. When 
ready they are nailed to the top and bottom of the 
pillar well. 
P Four pieces EF, 3-4’ thick, 2’ wide, and 21’’ long, 
are then fitted to the bottom board, the corners being 
mitred and a 1-4’’ rabbet cut around the upper inside 
edge. Onthe upper outer edges vlane a 3-16"’ bevel. 
The top board, F, is 22’’ square and 3-4" thick; a 1-4’ 
bevel being planed around the upper edges if desired. 


D Four pieces of moulding, G, 21 1-2’’ long, and 1 1-2’’ x 
Le 




















3-4’ with mitred corners, are nailed to the under side 
of this board so that the inner edges will just fit the 
| i a le | board C, to which the moulding is nailed, leaving the 
edges of the board C, exposed about 3-8"’, 
fP Twelve pieces of 1-2’ board 7 3-8’’ x 12 3-8” are re- 
quired for the shelves. These should be fitted so that 
S they will come flush w‘th the ends of the supports. 
They are fastened in place with small screws put 
| through the grooves in the supports from the ovposite 
S ; Ss side. This will be possible on only three pieces, the 
fourth being blind nailed. 





























° 
° 
a 
° 












































= 
rae 











238 


AMATEUR WORK 





Sixteen strips of wood or moulding, M, 1’’ wide, 1-4" 
thick, and 441-2’’ long, are then attached with or- 
namental nails, or round headed brass screws, to the 
shelves and boards C and D, with a1 1-4" spacing be- 
tween each strip. The inner strips cover the ends of 
the support for shelves and are nailed to them, with 
small wire 

The pedestal can now be made. 


nails. 

Two pieces for the 
base , 2’’ x 3’’ and 20” long, are halved in the cen- 
tre so that the pieces will cross at a right angle. 
The outer ends are rounded or not as preferred. in 
the centre a mortice 11-2’’ square is cut to receive 
the tenon on the pillar. 

The pillar P, is a round post 3’’ in diameter and 36”’ 
long, a tenon 1 1-2’’ square being cut on the lower end 
to fit the mortice in the base. This should be a well 
made and perfectly square fit, so that the post will 
stand perfectly straight. It should be well glued when 
finally put together. Four pieces S, 7’ long, 3’ high 


at the pillar, and 1 1-2" thick are attached to the base 
with 1-2’ dowel pins put through from the under side, 
the pillar being squared to form a shoulder for these 
pieces. In the top of the pillar, a round iron rod, J, 
6’ long, is fitted into a hole bored 3’’ deep to receive 
it with a spug fit, care being used to see that it is in 
line with the pillar; otherwise it will bind in the 
block H. A round steel washer is placed between the 
block H, and the end of the post, the latter being 
smoothed off, and coated with bicycle graphite to pre- 
vent wear and friction. 

Two pieces of wood T, 6’ long, 5’’ wide, and 1 1-2’ 
thick, are fitted together at the ends; a 3” hole is 
then cut out, one-half in each piece, to give a loose 
fit to the pillar. These pieces are then screwed to the 
under side of the board, D, after adjusting to the 
position which will give an even balance to the shelf 
frame. With castors titted to the ends of the base, 
the bookcase is ready for the finish. 


J=4 H. P. GAS ENGINE. 


II. VALVES. 


It will be best to take up the valves next, refering to 
Plate No. 7. These consists of the inlet valve for ad- 
miting the mixture of gas and air to the cylinder, and 
the exhaust valve for allowing the burnt gases or pro- 
ducts of combustion to escape after each power stroke 
of the piston. 


Details of & H.P. Gos Engine 
G rears Gras 


Plate NoZ 
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Inlet Valve 
Casting. 


The two valve castings are practically the same 
and the same operations are required for both, so one 
general description will answer for koth of them. In 
the first place, hold the casting in the chuck, face 
toward the chuck and the small boss outwards. 
off this boss and turn it off until it runs true. 
exact diameter is of small consequence. 


Face 
The 








Drill a 1-4’ hole in the centre, through into the 
opening inside. To perform the next step a true run- 
ning three jaw ‘Cutting off’? chuek is necessary. 
Hold the casting in this chuck by means of the boss 
with face outwards. True up this face carefully, tak- 
ing a light cut so as not to spring the casting in the 
chuck. If the cored hole is not large enough 
it should be bored until it measures 7-8’’ diam- 
eter. Turn the valve seat at an angle of 45° un- 
tilit has about 1-8’’ face. Remove the casting 
from thechuck. The exhaust valve should be 
tapped for 3-4’ pipe. The inlet valve is not to 
be tapped but the small gas inlet is to be drilled 
and tapped for 1-4’’ pipe as shown in the illus- 
tration. 

The valve seat of the inlet valve should be 
made deeper than that of the exhaust valve, in 
order to accomodate the row of small holes that 
are drilled through into the gas inlet. These 
holes should be drilled with a No. 35 drill and 
three or four of them should be drilled in a row 
as close together as possible, leaving a portion 
of the valve sat on each side so that the gas 
cannot leak into the cvlinder, nor out into the 


air. 

The gasoline engine uses an inlet valve exact- 
ly the same as the exhanst valve. The gasoline vapo- 
rizer is to be screwed directly into the 3-4"’ pipe thread. 
The holes for the screws which fasten the valve cast- 
ings to the cylinder are not to be drilled until you are 
ready to assemble the engine. 

Chuck the small piece of cast iron, 1 1-2/’in diam- 
eter, in the lathe and turn it down to 13-16" diam- 





—— 








SS OS 


—_— Ww 





—— 








AMATEUR WORK 


239 





eter. Drill a 7-32'’ hole in the centre, 5-8’’ deep. 
Turn up the exhaust valve from this piece as shown 
in the cut, making the central boss or hub 3-8’' diam- 
eterand 1-4’ long. Turn the angle face 45 degrees, to fit 
the valve seat. Cut off the valve from the remainder 
of the stock. Turn up the inlet valve the same way. 
The exhaust valve stem is made of a piece of 1-4’ 
smooth machine steel 45-8’ long, threaded for a 
distance of 1’ on one end and the other end turned 
down to 7-32" for a distance of 9-16’. This should be 
a tapping fit in the exhaust valve. The end is to be 
riveted over so as to hold the exhaust valve securely. 

The stem for the inlet valve isto De made the same 
way, but it is to be only 31-8’ long. A small thimble 
stop is to be made to go over the end of this stem and 
is clearly shown in the cut. Thisis to be 7-8’ long 
and is to be pinned to the stem afcer the valve isin 
place, so that the valve has a motion of between 1-16’ 
and 3-32"' off of its seat, Having riveted both valves 
to the valve stems, the next operation is to grind them 
to their seats. To do this, slip the stem through the 
small hole in the casting and catch the end in the 
lathe chuck. Run the lathe at a fair rate of speed and 
grind the valve and seat by means of flour emery and 
machine oil. Every few minutes, push the valve off 


of its seat and feed in more oil and emery. The grind- 
ing must be kept up until the valve has a perfect bear- 
ing on the seat all the way around. 

The small casting which attaches to the end of the 
exhaust valve stem is shown on the same cut. This 
will be called the ‘‘ Exnaust Valve Slide.”? This cast- 
ing isto be smoothed up with a file to fit the slot in 
the cylinder. A 1-4’’ pinis to be driven tightly into 
the casting as shown, to carry the cam roller. This 
pin should project about 1-2’ from the face of the 
casting. 

The threaded hole where the exhaust stem screws 
in is to be laid off and drilled only after you begin to 
assemble the engine. The cam roller is to be made of 
a piece of cast iron 11-8’’ diameter, 1-4'’ thick, and 
with a 1-4’’ hole in centre to turn freely on the pin 
on exhaust valve slide. 


Make the small gear wheel of cast iron. Bore it 
out and run a 3-4’’ shell reamer through it. Mount 


on a mandrel and turn off to 1 3-8’’ diameter and face 
off the sides so that it is 7-16’ thick. It is to have 
20 teeth cut in it of 16 diametral pitch. If you have 
no means of cutting gear teeth you will have to take 
it to a machine shop. which has the facilities for 
doing this class of work. 


J=4 H. P. HORIZONTAL ENGINE. 


B. R. Wicks. 


Vi. 


Centre the main bearings by the body of the casting, 
taking care as with the caps, with the two round ends 
for the screws. Centre carefully and face off the top 
and recess so that the cap and hub will be 1 1-16” 
diameter, when the cap is in its place. Face off the 
bottom 1 7-16’ from the top. Make the fit of the caps 
in the bearings so that they will tap in. Having fitted 
the caps to the main bearings, and faced the bottom 
off, the caps will have to be drilled; the bearings 
drilled and tapped, and drilled in the bottom to hold 
the bearings in position on the bed. 

Having the bearings tapped and the caps drilled, cut 
out the bridge in each of the main bearings, and screw 
the caps in their places in the bearings, as they are 
now ready to bore out. These bearings will have to 
be bored out on an angle plate bolted to the face plate 
of the lathe. Set the shelf of the angle plate 1 11-32’ 
from the centre of the lathe spindle, and strap the 
bearing on, one at a time, and with a small boring tool 
bore out to a little less than 9-16’’ and finish to size 
with a 9-16" reamer. A 9-16’’ mandrel can now be 
forced in the holes and the two sides of the hub faced 
up to 11-8’, taking half of the stock from each face of 


BEARINGS, ECCENTRIC AND CRANK. 


on 


the hub to make it central with the width of the bot- 
tom. This finishes the work on these pieces. 

This eccentric strap, No. 377, is chucked central with 
the inside hole made in the casting and bored out 
smoothly to 11-8’ diameter. and forced on a 1 1-8 man- 
drel, and the two sides faced off to 5-16’’ wide, divid- 
ing up the stock on each side so as to bring the central 
round boss on the end, into which the eccentric rod 
screws. The round hub istobe Crilled and tapped 
3-16’ 30 threads per inch for the eccentric rod to screw 
into, and the face of the boss squared off, so that the 
back nut wil! set square. This can be done between 
centres or an angle plate or counterbored. Also drill 
for the two 1-8’ 32 thread screws which hold the 
eccentric strap in position when cut in half, as given 
onthe detail drawings. This cut can be made with a 
hack saw about 1-32" thick. 

There will have to be an eccentric mandrel made on 
which to turn the eccentric, No. 376. Mark the cen- 
tres for the throw 5-32" from the true centres of the 
mandrel. The eccentric is chucked by the central hub 
on the casting, and bored out a little less than 9-16”’ 
and finished to size with the 9-16’ hand reamer. It 
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is then forced on the eccentric mandrel, and turned to 
the figures given on the detail drawings. The eccen- 
fit the groove in the eccentric with a 
fit, without shake either way. The lo- 
set screw to hold the eccentric in posi- 


tric strap must 
good working 
cation for the 
tion on the crank shaft is given on the drawing and is 
drilled and tapped 1-4’’ 20 thread, U.S. S. 

The fly wheel, No. 375, is helc in the chuck either by 
the rim or hub, and bored and reamed out to 9-16’ 
and turned on a mandzel between centres to 6 1-6’ 
diameter, 1 3 8” face, and the length of hub 15-8” cen- 
tral with the centre of the face, or in other words 1:8’ 
outside of the face of the There is 
to be a 1-4'' 20 thread tapped in the hub foral-4"’ x 
1-2'’ set screw to hold the fly wheel in its position on 
the crank shaft. 

The crank shaft, No. 372, is turned between centres 
to the figures given on the detail drawings. This 
must be turned smooth and straight and left .002’ 


rim on each side. 


and filed and polished so it will 
slide freely without any shake in the 9-16’ hole in the 
eccentric which is to be used as a guage. The end 
next to the thrust collar is turned 1-2’’ diameter and 
9-16’ long. This must drive into the 1-2’ hole in the 
crank disc, No. 371, tight, and is held in position by a 
316’ pin driven through the crank shaft and hub of 
the crank disc. The cylinder bracket, No. 368, is filed, 
milled or planed to the figures given on detail draw- 
ings, and also drilled 3-4’’ from the centre. 

A No. 10, hole in the centre of each bore, and the 
square hub counterbored for the 3-16’ fillister head 
screw which holds the cross head guide to the bracket. 
In machining the cylinder bracket, bear in mind to 
just clean off the bottom and no more, and take the 
remaining stock off the top on which the cylinder is 
to set’ The bed, No. 374, is to be either filed or 
planed on the top true so that the main bearings and 
cylinder bracket will set parallel. 


larger than 9-16", 


A POWER DORY. 


Cart H. 


CLARK. 


I. DESIGN AND FRAME. 


The dory system of construction has been adopted 
for power boats on account of its strength and well 
known seaworthy qualities, and also on account of its 
cheapness and ease of construction. The latter quali- 
ties make it especially adaptable to amateur construc- 
tion, as most of the heavy work such as keel and dead- 
wood with its numerous joints and difficult fitting is 
done away with. The frames also, are few in number. 

Fig. A is a drawing of the ‘‘lines’’ of the boat as 
she is designed, the upper left hand figure being a 
bottom view, the lower left hand a side view, and the 
right hand figures two end views, bow and stern, the 
lower being a straight line end view, and the uppera 
view with the plank on, showing the edges of the 
plank. These views are the designed lines, from 
which the dimensions are obtained and will not be 
used much in building, but are put in to give a general 
idea of the appearance of the boat. 

Fig. 1 shows a deck plan of the boat, the upper 
half showing the arrangement of seats, etc., and the 
lower half with the deck removed showing the fram- 
ing. Fig. 2 is a section through the centre and Fig. 3 
is a cross section. The simplicity, in comparison with 
a boat of the ordinary type, is immediately apparent, 
the foundation being the bottom A, with the stem 
and stern set up on either end onthe bottom there 
are five sawn frames R, set up and used also as moulds 
to form the plank over. Referring to Fig. 3, it will 
be seen that the planks are laid on over lapping each 
other, leaving a series of corners, which allow the ad- 





joining plank to be rivited each to each, thus adding 
much to the strength. The intermediate timbers S 8S, 
are flat and are bent in place after planking. The 
deck is, of course the last thing to be put in place. 

Fig. 5 isa half plan of the bottom, which is the 
first piece to be gotten out. It is of oak, or other hard 
wood 1 1-4" thick, 24’ wide, and 13/-11 1-2’’long. It is 
not likely to be obtainable in one piece, but will have 
co be made up of two or there pieces jointed together. 

The edges of the pieces where they join are to be 
carefully planed square and straight, as the joints 
must be tight and close orthey willleak. After fitting 
together, the centre line is drawn down the middle, 
and the cross lines as shown, 3’ apart 1-2’’ from the 
forward end and 1’ 11’’ from the aft end. The widths 
at the different points are laid off on either side of 
the centre line and the outline drawn through the 
points thus found. 

To draw this, and other curves, a batten or straight 
grained stick about 5-4’ square and 16 or 17’ long, 
will be found desirable, it being held to the curve by 
nails or awls driven on either side of it. In drawing 
this curve care must be taken to have the curve “ fair”’ 
and regular, and alike on both sides, and it must be 
cut to the line evenly. The edge can be left square 
for the present. 

The several boards forming the bottom are now to 
be fastened together by cleats about 4'’ wide and 3-4" 
thick, screwed on the upper side, the edges having 
been first smeared with lead or thick paint. These 
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cleats should be so placed as not to interfere with 
any of the frames; about half way between the cross 
lines will be a good place for them. 

In fastening these cleats the boards should be laid 
flat on the floor and forced tightly together by driving 
wedges along side them making the joints close and 
tight, the screws should be brass about 1 1-2’’ long. 
The bottom may now be laid aside until later. 

The stern, Fig. 6’ is 2 1-2’’ thick, of natural crook. 
To lay it out, the two reference lines are laid out at 
right angles to each other, on the floor or a large 
piece of wrapping paper and the measurements laid 
out from the figure. If laid out on paper, it can be 
cut out, and transferred directly to the timber. For 
drawing the curve a thin batten made of pine about 
- 1-2" square. will be convenient. The upper end 
should be left long and trimned off later. As seen by 
the figure, it is 3’’ wide, except at the lower corner, 
where it is 31-2’... The straight part at the right of 
the figure is to be planed straight, and exactly square 
with the surface so that when set up on the bottom it 
will stand plumb. The piece G, Fig. 2 is simply a 
wearing strip and is bent into place later. 

The sternboard, Fig. 7 is 1 1-4’’ thick, of oak or 
other hard wood, cut according to the dimensions. 
The right hand end, or the top, as it stands in the 
boat, is rounded with asweep of about 3’’ from the 
straight. The centre line is to be left down the mid- 
ale, and the edges are to be left square for the present. 

The stern knee, Fig. 8 is cut out according to the 
sketch; the dimensions giving the angle can be laid 
off on the floor and the knee fitted to the correct 
angle. This angle is quite important, as it gives the 
rake of the stern and regulates the shape of the after 
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end of the boat. The knee is fastened temporarily to 
the stern board with screws, and the lower edge of 
the latter beveled off to the same angle as the knee, 
so as to set squarely on the bottom. 

While it is desirable that this knee should be a 
natural crook, it is not absolutely necessary, and it 
can be cut out of a plank with the grain running 
from tip to tip, if a natural crook knee is not obtain- 
able. 

Referring to Fig. 2 it will be seen that there are 
five pairs of moulded, or sawed frames, that is, frames 
worked into shape, from natural crook pieces, without 
bending. The detailed dimensiuns of these frames 
are given in Fig. 4: These are11-2’’ thick, and the 
dimensions here again may be laid off on thick paper 
and cut out and used as a pattern to mark around. 
There are two cut to each shape. The centre line 
should be marked across the foot of each, and it may 
perhaps be best not to cut the top exactly to the 
height given, but to mark the point, and leave an inch 
or two to be cut off later. The notch in the upper 
corner also will be cut later. 

The pair of frames, except No. 1 are now to be 
fastened together, back to back with their centre 
lines agreeing and the lower edges in line, so that 
they will appear like the frame in Fig. 3. Care must 
be taken that they are of the right width across the 
top, which width, is of course, twice the width given 
in Fig. 4. When this is properly adjusted, a strip of 
board should be nailed across the top and the centre 
line drawn on it to keep in setting up later. These 
frames should be fairly well finished and smoothed, 
and the inner curved edges beveled. The pair No. 1 
should be fastened across the top the same as the 
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others, but should have a piece nailed across the 
lower ends 6” or 8’’ from the tips so that the frame 
can set down over the stern and the opening between 
the lower inside faces should be the same as the 
thicknoss of the stern. 

It will be noticed that the width across the bottom 
of the frame is the same as that of the bottom at the 
correspondingly numbered cross line, and care must 
be taken that this is the same on both so that the 
joint will be smooth. 

The lower corner, as shown, has a small circular 
groove cut out, about 3-8’’ deep and 3-4” across; this 
is to allow the bilge water to run into the lowest 





part of the boat where it may be pumped out. 

The natural crook knees called for may be obtained 
at any dealer in boat builders stock, or, if in a lum- 
ber growing district may be obtained at almost any 
mill. It will be found that a separate stick will not 
be necessary for each piece, as, if a knee is obtainable 
3/’ thick, it can be split, and thus form two timbers; 
it will also be found that a smaller timber can often 
be worked out of the inside of a large timber by a lit- 
tle maneouvring. 

The pieces thus gotten out are next to be set up on 
a rigid foundation, and fastened in place ready to put 


on the plank; this will be described in the next issue. 











For the Invtruction and Information of Younger Readers. 








A TOOL CABINET. 


As the amateur seldom has occasion to use tools 
other than inthe usual work-room, a tool cabinet will 
be found more convenient than a chest, the arrange- 
ment of the tools making them more easily obtained 
and replaced. The cabinet here described contains 
room for about every tool commonly used, those sel- 
dom required being kept elsewhere. It is 28’ high, 
20’’ wide, and 10”’ deep, outside dimensions. White 
wood cypress or oak are the best woods to use, but 
the one from which this description is taken was made 
of pine selected from a large packing case, purchased 
at a dry goods store for 25 cents, the best pieces only 
being used. 

The frame is first made, the cover being sawed off 
afterwards. The sides are 28’’ long, 10’’ wide, and 
3-4’ thick. The ends are 18 1-2’’ long, 10’’ wide, and 
3-4'’ thick, unless they are rabbited which is desirable 
but was not done with the one mentioned. If 3-8’ 
rabbets are cut in the side pieces, the ends should be 
191-4” long. In nailing with wire nails, also using 
glue at all joints, do not drive any within 3-4" of a 
line marked around the cabinet 2 3-4’’ from the front 
side, this line being where the cover is sawed off. 
The front and back are made of two pieces of clear 
grained, matched boards measuring together 26 1-2’’ 
long, and 18 1-2'’ wide. They are let iato the frame, 
and nailed and also glued strongly in place; then 
planed smooth and even at all joints. 

The line for the saw cut separating the cover is then 
carefully drawn, and with arip-saw, the cover is sawed 
off as evenly as possible. Plane up the cut to a good 
fit. The hinges are then hung, heavy ones being used 
as with the tool on the door, the weight is considerable. 

Two drawers are then made, one being 2 1-2’ deep, 
and the other, 3‘/’deep. The joints at the ends should 
,e rabbeted. The bottom, of 1-4!’ stock, should be let 


into the drawer frame, care being used to see that it 
is perfectly square, so the drawer will fit well. Two 
pieces of board 18 1-2’’ long, and 6 1-2’’ wide, separate 
the drawers, which are of the same size, one forming 
a shelf over the upper one. They are nailed in place 
through from the outside of the cabinet. This shelf 
will be a good place for planes, the finer tools being 
stored in the drawers. 










































































The saws are hung on the cover. 
forming a loose fit for the inside of the saw handle, 
and screwed to the cover as illustrated, a wooden but- 
ton being pivoted on a round head screw, which when 
turned over the handle of the saw keeps it from drop- 


Pieces are cut out 


ping off. The other ends of the saws fit in a frame 
made of 1-4’ boards separated at the ends and in the 
centre by thin strips of wood, so that the saw blades 
will slip in easily. The frame is screwed to the back. 

A block of pine, 2’’ x 3’ is fitted to the space re- 
maining on the inside of the cover, in which is bored 
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holes for the various sizes of bits, each bit being used 
to bore the hole to receive it, the largest and smallest 
‘being adjacent, and the holes ziz-zazed. 

Other tools such asthe draw-knife, bit stock, mal- 
ets, hammers, etc., are grouped to the best advantage 
to economize the space, and hung Gn wood pins made 
of dowels. Chisels are best held by brass spring 
clamps, sold by hardware dealers for that purpose. 
A double row can be kept at one place, by hing:ng a 
strip of wood 1’’ x 2’ at one end, tothe side of the 
cabinet, allowing it to be swung outward when wanted. 
A lock, or hook and eye may be used for fastening 
the door, the lock of course being safer. 


ELECTRIC NIGHT LAMP. 


Only those who have used them can appreciate the 
great convenience of an electric night lamp. Requir- 
ing no time for lighting, as with gas ora lamp, and 
turned without danger in any position and safe in any 
place, the occasions on which they are very useful, 
will amply repay the small cost of materials for mak- 
ing one. 

Obtain from any dealer in electrical supplies, a 3 or 
4 volt dry battery, made especially for such lamps; a 
miniature buib of about same voltage as the battery, 
but not greater, a porcelain socket for same and a 
short length of annunciator wire. The rest of the 
materials are usually already at hand. 

The battery measures about 3” x 4 x 11-2. A 
neat wooden box should be made of cigar box wood, 
to contain the battery with a loose fit; one of the long 
1 1-2’’ sides being left open, with acover attached 
with cloth or small brass hinges. Two pieces of strip 
brass 1 1-2’’ long, and 1-4’ wide, are bent to an L 
shape, one arm being 11-2’’ long, and in the short 
arms punch holes for screws. These brass strips are 
then screwed to the sides of the box. one on either 
side, near the top, so that the projecting arms will en- 
gage with similar brass strips, the terminals, to be 
found on the battery. Pieces of the annunciator wire, 
4'' long are soldered to the brass strips before attach- 
ing to the box, or the ends of the wire may be carried 
around the screws, under the strip, but this way is not 
so good, as the brass is liable to corrode, making a 
poor contact. 

The porcelain socket is then screwed to the centre 
of the top ofthe box, and one of the wires connected 
with one of the screw terminals on the socket. It adds 
to the appearance if the wire is carried to the screw 
inside the box, and brought out through a hole bored 
close to the screw. A little to the left of the centre 

of the top, screw one’end of another strip of spring 
brass 11-2’ long, and 3-8’ wide, in which has been 
bent a compound curve to raise most of its length 
about 1-4’’ above the box. Near the raised end, and 
directly under it, put into the wood asmall, round 
head brass screw, the head of which has been slighty] 





flattened with a file. The brass stiip, when pressed 
with the thumb, should rest on the head of the screw. 

The wire from the other strip of brass, fastened to 
the inside of the box, should be connected with the 
screw, the other terminal the lamp socket being con- 
nected with the screw holding the strip of brass on top 
of the box. This strip may be located under the sock- 
et, so that one screw will hold both socket and strip 
and also serve to connect them; the hole in the strip 
being made small so the screw has to be forced 
through it hard enough to form a rough thiead. 

A handle is formed of a circle of brass, or a drawer, 
pull of the right shape used, so that the handle will 
resemble that of an old fashioned candlestick, when 
all is made and ready, a pressure of the thumb on the 
brass strip on top of the box, will close the circuit, 
and light the lamp. A two point switch can be used, 
but one must remember to throw off the switch, when 
through using the lamp on the battery will soon run 
down. It is well to say that such batteries are not 
suited for leng, continuous use, but only for temporary 
demands, between which the battery recovers its 
power. 


~- CORRESPONDENCE. 


Our readers are invited to contribute to this depart- 
ment, but no responsibility is assumed for the opinions 
expressed in these communications. 

Letters for this department should be addressed vo 
editor of AMATEUR Work, 63 Kilby Street, Boston. 

They should be plainly written on only one side of 
the paper, with a top margin of one inch and side mar- 
gins of one-half inch. 

The name and address of the writer must be given, 
but will not be used, if so requested. 

Enclose stamps, if direct answer is desired. 

In referring to other letters, give the number of the 
letter reterred to, and the date published. 

Illustrate the subject when possible by a drawing or 
photograph with dimensions. 

Readers who desire to purchase articles not adver- 
tised in our columns will be furnished the addresses of 
dealers or manufacturers, if stamp is enclosed with 











The differing views of engineers on the answer to question No. 
50, given in the June issue has occasioned the following corres- 
pondence, which will be of interest to readers who are interested 
in steam engines, and is therefor published in these columns. 

EDITOR. 

(No. 50.) EVERETT, Mass, July, 23, 1903. 

As Ihave worked 16 years on marine engines as a machinist, 
and have run stationary engines about eight years as chief, under 
the Mass. law. Iam very much surprised that my ideas of en- 
gines are wholly wrong. 

Will you kindly let me know through your correspondence 
column :— 

1. What should be the diameter of the L. P. cylinder to suit a 
41-2inch H. P. cylinder? 


> 


2. If the boiler pressure is 200 Ibs. and is cut off at 5-8 stroke, 
at what pressure will steam be exhausted into the condenser? 
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3 How many expansions would be obtained at 5-8 cut off? 
How many should be obtained at 200 Ibs. pressure? 

4. Is it better to throttle or cut off? 

5. Are not small piston valves of the plug type, after running 
a very short time, very leaky. Have they not been abandoned 
for this reason on steam carriage work? 

6. If the riding cut off is not used on marine work, how many 
boats are there in Boston harbor, single, compound and triple, 
up to the size of the Cape Ann, that are not using it and what do 
they use? 

7, Are not the lengths of the ends of a piston valve turned un- 
equal and what for? Is not the lead of a vertical engine setal- 
ways greater at the bottom, for this and another reason? 

8 Which is the more difficult to lubricate and has the most 
friction, a large, low pressure slide valve, ora small, high pres- 
sure slide valve, and is not the tendency to try and substitute 
piston valves for a large valve? 

9. Taking away the facts that a riding cut off adds complica- 
tion and cost of building, and that most people who run engines 
of the size given in June issue do not understand the riding cut 
off, is it not as economical ona small engine as ona large one, 
or why is it out of placeas stated in July issue? 

Having worked on most all of the boats I have mentioned, 
turned piston valves and even designed and altered the setting 
of different valves to suit different conditions, and having stud- 
ied a rule of which the formulais:— T, -- To 


Ihave formed an opinion which may be wrong, and which I 
would like to have righted, Tie 1-4 cut off was given asa rough 
guess or mental calculation, and would earlier or later thanfl-4 
be right for 200 Ibs. pressure if aman don’t have fuel_to burn? 


Wm, ,M.,F. 


1. The diameter of the L.P. cylinder should not be less than 
9 inches, and if 200 lbs. pressure is to be used 10 inches would 
give better economy. 

2. With a9inch L. P. cylinder steam will be exhausted into 
the condenser at about 30 Ibs, absolute. 

3. The number of expansions will be 6 2-5fora9 inch L. P. cyl- 
inderands for a10 inch L. P. cylinder. It will be found that 8 
expansions will work well in a compound engine. If it werea 
triple engine, more could be obtained. 

4, The questionas stated is very indefinite. If the question of 
governing is meant, it needs no explanation that the variation of 
the cut off is the only economical method, hence the complicated 
and carefully worked out gears of the Corliss and Allis engines, 
and others. We do not, however, see the hearing of this in rela- 
tion to the marine engine under discussion, 

5. Plug valves are unquestionably not as tight as those with 
packing rings, but for small work they seem to be successful, 
Ido not see that the question of their use on steam carriages 
has any relation to the discussion in hand, as the practice of one 
branch may be entirely different from that of another. 

6. Many of the old style single engines use a riding cut off, a 
few of the compound engines also use it, but I do not know of a 
single triple engine having one, at least not of recent design. 

7. Iam rather surprised at this question as it isa general one. 
Any engineer should know that the lengths of the ends of the 
valve depend upon the width of port and the inside and outside 
laps, and it would be difficult to design a valve where they 
would be otherwise than unequal, The Jead of a vertical engine 
is usually greater on the bottom end, as the engine runs better. 

8. A small H. P. slide valve has greater friction, and it is for 
this reason thata piston valve is substituted for it when a high 
steam pressure is to be used. 

9 We presume that, neglecting the large number of small 
parts, and the additional complication, that a riding cut off 
would be as effective ona small as on a large engine, but econ- 
omy onasmall engine is not as important as on a large one and 
would hardly justify the complication, Witha high steam pres- 
sure the friction due to the pressure on the two flat valves 
would be great, and cause rapid wear. 

The forumla as given isa thermodynamics for efficiency, but 
can hardly be applied to the case in hand. 


A 1+ cut off would of course be, theoritically more efficient, 
but, as stated before, the engine would not develop its full 
power, and this is more important in an engine of this size than 
the slight additional economy. A 1-4 cut off is allowable ona 
large slow moving stationary engine, but as before stated would 
hardly be considered practical ona small quick running engine 
when the proportion of weight to developed power is important, 





TRADE NOTES 


North Bros. Mfg. Co. 
Philadelphia, Pa, manu- 
facturers of the well 
My known “Yankee” brand 

of tools, have recently 
added the countersink 
here illustrated to the tools which can be used in their Spiral 
Ratchet Screw Driver, No. 30 or No. 20. It is made of high grade 
steel, and can be used on either hard or soft woods, making a 
very desirable addition to the screw driver. 








When in need of a floor finish that will not scratch white and 
which will give you perfect satisfaction, try Carmote, manufac- 
tured by Carpenter Morton Co, 77 Sudbury St, Boston. It is 
made in Transparent and six imitations of the most desirable 
hard wood, 


The new catalog of Kolesch & Co, 138 Fulton St. New York City, 
is now ready for distribution. The very complete line of draft- 
ing and surveying instruments and accessories, carried in stock 
by this firm and set forth in the catalog, make it one which every 
draftsman should obtain and keep at hand for reference. 


A screw cutting lathe is what every amateur doing mechanical 
work desizes more to possess than any other tool. That it shall 
also be a good one and at a moderate price are also a part of this 
same wish. The lathes made by the W. C. Young Mfg. Co. Wor. 
cester, Mass. embody all the latest improvements, and are excep- 
tionally well made. The many who have used them find they give 
excellent service, and those in want of lathes should send for cat- 
alog S, which also contains descriptions of head and tail stocks 
from which speed lathes can be made up at small expense. 


The upright hand drills manufactured by the Francis Reed Co. 
Worcester, Mass. are well designed and made, and yet are sold 
at prices which put them within the reach of all mechanics, wheth- 
er amateur or professional. Their capacity in the smaller sizes is 
much greater than is ordinarily found in such drills, an import- 
ant object to anyone contemplating the purchase of such a tool, 
A catalog describing the full line will be mailed upon request. 


The lathes and other tools manufactured by the F. C. Reed Co. 
Worcester, Mass, are so widely used and favorable known as to 
require no mention to the professional mechanic. Pupils of 
about every manual training school in the country have a 
chance to know what they are, as there is hardly a school in 
this country but has some of them, and many schools are entirely 
equipped with them. As some of the patterns are designed es- 
pecially for manual training school work, where new equipment 
is desired, those interested in securing it should correspond with 
this firm, 


Kendrick & Davis Lebanan, N. H, the well known manufac- 
turers of small motors, dynamos and other electrical devises, 
have recently placed on the market, a small rheostat of five 
Ohms. capacity which for good workmanship and materials far sur- 
passes anything of the kind previously obtainable. For the regu- 
lation of battery currents to small motors, etc., this is just the 
thing, and its low price, 80 cents, is another strong point in its 
favor. A complete catalog of this firm will be mailed upon 
request. 
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CONTENTS OF BACK NUMBERS. 


NOVEMBER, 1901. 
Electric Bell Fitting 
Small Table. (Old Dutch) 
Telegraph Instruments 
DECEMBER, 
Bichromate Battery 
Hall Clock, (Old Dutch) 
How to Develop Films 
Decorative Embossing 
JANUARY, 1902. 
Current Interrupter 
Plate Rack 
How to Build An Ice Boat 
A Boy’s Bed, (Old Dutch) 
FEBRUARY, 1902. 
A Medical Coil 
Colonial Clock 
A House Boat, I 
Magazine Cabinet, (Old Dutch) 
MARCH 1902. 
Small Electric Motor 
Electric Questioner 
Hall Settle, (Old Dutch) 
Current Switches 
Camera Obscura 
A House Boat, II. 
APRIL, 1902. 
Wimshurst Machine 
3-4 H. P. Gasoline Engine 
Ping Pong 
Gun Shell Case 
Cabinet Fittings 
A House Boat, ITI. 
MAY, 1902. 
Turning Lathe Frame 
Row boat 
Storage Battery 
Sun-Dial 


1901. 


JUNE, 1902. 
Spark Coil, (Wireless Telegraphy) 
Electric Wind Vane 
Powerful Bichromate Battery 
Model Steam Boat 
Ice Chest 
Hot Air Balloons 
Hall Mirror, (Old Dutch) 
JULY, 1902. 
Receiver Instruments, (Wireless Tel.) 
Electric Flash Torch 
Wheatstone Bridge 
Wardrobe 
Pyramid, (A New Game) 
Home Made Gramaphone 
Shop Fan 


Hammocks. Net 
Chest Machine 
AUGUST, 1902. 
Astatic Galvarnometer 
Lightning Arrester, (Telegraphy) 
Electric Shocking Machine 
Model Electric Railway, I. 
How to Make A Tent 
Kitchen Cabinet 
Hammocks, (Canvas and Barrel) 
Dark Room Cabinet 
Folding Box Kite 
Summer Bungalow 
SEPTEMBER, 1902. 
Telegraph Relay 
Electric Indicator 
Book binding, (Sewing Frame) I. 
teclining Chair 
Type Metal Castings 
Retouching Desk 
Model Electric Railway II. 
OCTOBER, 1902. 
How to Make a Telephone, I. 
Mode] Electric Railway, III. 
Chloride of Silver Battery 
Small Book Case, (Old Dutch) 
Binder for Magazines 
An Aquarium 
Signal Telegraph System 
NOVEMBER, 1902, 
Kerosene Burner for Stoves 
How to Make a Telephone II. 
Electric Hand Lamp 
An Ironing Rack 
Size of Cone Pulleys 
Finishing Natural Woods 
DECEMBER, 1902. 
Boiler for Heating Houses, I. 
How to Make a Telephone, III. 
Cabinet for Boys’ Room 
Book-binding, (The Press) Il. 
Signal Telegraph System 
Finishing Natural Wood Floors 
JANUARY, 1903. 
A Simple Rheostat 
Boiler for Heating Houses, II, 
A Sombo, (Old Dutch) 
An Ice Sail 
Foot Power Blow Pipe 
FEBRUARY, 1903. 
1-4 H. P. Horizontal Engine. I, 
Boiler for Heating Houses, III. 
Small Storage Battery 
A Waste Basket, (Old Dutch) 


MARCH, 1903. 
How to Build an Automobile, I. 
Lawn Roller 
Model Electric Automobile 
1-4 Horizontal Engine, IT. 
How to Make a Hot-Bed 
A Bichromate Battery, (Small) 
APRIL, 1903. 
Volt-Ammeter 
Writing Desk 
Canvas Paddling Canoe 
A Small Bird House 


NOTE. 


In addition to above are Studies in 
Electricity, November, 1901, to April, 
1903. Mechanical Drawing, November, 
1901, to June 1902. Projection, Septem- 
ber, 1902, to date. Wood Turning, 
September, 1902, to date. Shop Pract- 
ice, January, 1903, to date. 


Back Numbers are sent, postage 
paid, upon receipt of 10 cents for 
each copy. 

A few copies of Bound Volume, 
No. 1, are still offered for $1.25, 
postage paid, or with a subscription 
for one year, to begin with any 
number for $2.00. An early order 
will be necessary to secure the 
bound volume. 


Book-binding, Cutting Press & Plow II. 








